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Soil ggj^JAj S 3?&UQ. qeiei 
3«ig (2!) meiej 

0|±n£) (2!) 

[?igfag] 20 s 29.000 9 

[?l&&3!£] 23 3 23.000 gl 

0 a 0 g 

[^AlS^SJ 15 21 589.000 g] 

[S^l] 641.000 S 

[^3 * ^^g) 192.300 S! 

35Mf?] 1. fi2»A| SAltAl(£3)Jg 
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2} *m^ofl M£ Hjcfl£] ^ *£WSl* ^3°!. «K**S| ^ 

«> S^o| 7}7l*l|7J 7J33 ^01 «##o.S JI^S]^ ^ ^#^.3. ^^S] 

. #3 Afo|^ oi<yo| 7^»v ?4£s d}^^oj] ^^sj^. 

S^^: *7|JflSj 0|^^ #Efi# ^7J^D| ^ «^o_ S cq ^ § ol 7\^t\ 

5. 2 

*]^. 7fo|H 
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3.<gXi n'-UlS^ [ Plane speaker having device 

ding coil plate } 
^31 

i lab ^nl^Si ^iO|Et. 

5. 3a^ H 2ofl £A]£ S«J# ^ ^71^17} Bflo|^ H*fl°J£>J 7^£OlC+ 

5. 3b^ i 2<H1 Jl^^.7j|^ ^^£o|c^. 

5. 3ch £ ^ofl ^ ^*\?\ *fl 1 ^1*113 Aj^iojc}. 

£ 3dh 5. 3cofl >;jq5H£j A-A>y# u}e+ ^^ojch 

i 3f^ £ 3eofl iA]^ B-B >j# ^ ^io|ct. 

£ 3hh £. 3«olI C-C ^ ^^*> c+^£o|c4. 
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5. 4^ £ ^gol) °l»f >,B15H ^1 2 *U1oflSl ^ofl A}Al£olc+. 

£ 5b£ 5. 4ofl J£.A]^ i^^.7fl£} ^^Holct. 

5. 5f£- 3^3} ^3°fl iol^S^z} _£o] 



<i33 ^a^-^-oJl tfl*} ^«g> 

100 : Bfloj^ =EfloJ U0 : ^£ 7fl^«. 

120 : 7^ 71)^ 130 : Bflo]>; §7| 

200 : 747lSfl 210 : <g^7M 

220 : #?fl°lH 230 : 

300 : 310 : ^ 
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400 : 410 : 

500 : JI^^M 510 : ^-g-^ 

520 : 3.<U# 



$*3S\ 4MI« ^) 

7fo]H^ ^ Sli^ ^€ ^^^oil ^}o|c}. 

^5H^ ««*Mfc S^WW #*fl°l 

Cf . ^ §^3} Jl^ofl^ £^ ^§o| *J# 0 | C^STJ] l^E^D] 

# D| ^o^x) Jl^ofl o|3i£ a^oj -g-^lo| a«}°J -a^l 



45-6 



2-8- ^2 ^ ^ sm. 
fo = 1/2*^ =================> i) 

fo-JL* m s:>:E]5M>: (stiffness) 

«V^ol1 . ^V)?]2) SAjo ^)eo £ olofl. &*J°l ^of5| Jl^S] 

£eH*K2 §^ ji^ «V7i)ofl ^ ^o, « M7> O ,^oi 

*l *fl^^7l 371^ Z\B.>\\ *\Sr ^3 »^J2.S 

ji sm. a^U. o|2} ^oi ^ §7>oi ^c})s]ch ^a]?^ tfl# 

?fl«l^o] 7j*)jl. 0|£ OlftV i*> $*|^# 

^7|S} ^£ ^ >^5HS| ofl^M 35-°fl~ ^ 
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i la^r *efl 7fl^*l ^£o]3. 5. lb£- ^3) ^n|7] 

ajfcsi^ ioi^^n} <g^^2f #eflo|E^ i4e}ufl^. ^efl a}a!s. 

£ la5l £ Ibofl ^O]. #c*oJ] 33 ^!#^(30)o| ^ 

^ 3^#(36)£ #eflo|e( 3u> 31b> 3i c g 3i d> 32a. 32b. 32c. 32d)S+ i\^r 

«WB(33a. 33b. 33c. 33d. 34a. 34b. 34c. 34d) A°\<*\ <89- ^ (37) # 

5)ofl J1^€C». ai*U 3* *!§#(30)iN 7^^S]ofl <H]7l(39)7> 3t*£]<>1 

^3H^ ^s. Sl^oflvtl ^«,- S^^(36)ofl Jl^ &o]± S^(38)oi] 

^S]<H J£°l^ S^(38)ol| 747l^# ^^Al?lJJ. °]# 7pl#€- tfl^m^ 74 

(37) S^^ISI ^Sa+El T^Hf ^-g-o^ a«]#(36)3l o]^ 3 

£ 33 *|§=H30)# "IS} ^£ *!^€(30)3 
<d*>°l 2\*Z M^c*. 

olifl. S^^(36)€-. $3 ^#(30)3 ^ofl*>7| ofu|e>5.s ^ gj 

^ §^]olJl(31~34)^ ^^S|7J o>- §A|ofl. J^SJ <g^ # ajo| 

# ^ si*^- ^(3?)ofl ^tfS^. 

ae^t+. ^7)5} ^hit^t. ^ #yio|B 

1. 32)#S| #3 91 #«*MB(33. 34) ^Sj 7J^ <g#ofl c^e} S*J#(36)# ^ 

Jfl^SI <HejS°l suae*. 
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3^. S«m<36)ol #A 31 *t* #y]o|e (3i-34)ofl ^^Sjo] *]§#(30)^ 

. $1*17} iL^S|^ <^7J3 o|^s]i^ nflo]^ H£fl°Jofl £#s| 

# opjoj 7471AQS}. *!§#2h iOl^ =fi<2]ol ^«£|D1 7^71 

^ ^5]5Hofl £t°1^. ^7|ajm oi^sj ^Bfl# -^-Tje^ *! 
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BJJ0|>; H2fl<y£- ^^2} ^»J5J^- <g#J£.S £ 

^ ££r *!^# 7>*l * 5U^ ^5 3*^3 *^ 

7} a<£#2\ ^i=-ofl -HeM 3.<&# MS ^ 

oj ^ tfcfl s}^s]<H *3 io]^^^# £§S>o1 ^4JSU: i<y#£. 

-9* ^ 3io]>:^<y3f ^ 

iol^S^o] o^S ol^Sji^. 

# iol^s^o-. s^^S] ^A^ofl ^S|o| strath 



45-10 



SI ^ofl S^ol ^#3*r 2.0)^3.*}% 5^oi 

«!« ^sjfe <3^«# ^*fl 3^ iol^^^nf i 

o|«fl. ^7l>J]^. ##£2} MS. "Jtfts) **-8*Vfe S^^HK <3 

0°l^ BH\ 0 J2) «m^ofl :g#S|£. *H=+ fiflolef 3l®*\o\ =?>$%Z\. 
Bi]ol^ H*H°J£. ^m^f 7fl^ iH«J <§#J°5. ^SjjL. 2§#ofl 

^9]^. %^7\ <S^S^r «U°1^ (100)2}: >tf 
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*F«E+£*fl »iL>«12| «h$SK£-5- ^ ^ 

00a) 5J *l 2 7|7lS}](200b)^: aflo]^ ^flo] (100) 2J tfl^ ol<y ^>J^ 
# <g^S|Dj. BJlol>: (100 )21 ^^ofl ^ 7>^-*> ^*Nf*fl(310) 

7}#7M<>1] ^ulsj^ *]§#(300)2}: 3^21 &o\± 2^(410)0] ^ 

*fl(200a. 200b) # ?>qsj ^^o.£ 22*3 ^ ^*U. 

7]*] (200a. 200b) #3 ?J3 A}ol^ oiojo] 7^«V Zfi^ *!§*H300)2| SK^ofl 
3«J#(400)3*: 7^7] Afl (200a. 200b) 2* o]2^% #Ejj=. o-^d^ "JMfo 
21 S «a^(400)2l 3*12* *l§»fm# 7MH*Kr Jl^^n (500) 

7+7l^| (200a. 200b) ^. Bfloli s*efl°J (100) 7>^»> 37lS 

*>c}^ofl «VcflS] rr # ^*>fe- ^ 7}^ (210a. 210b) 3*. 

^•7+^ (210a. 210b) 21 ##«3ofl ^#=l^r tf^ #£flo|E(220a. 220b)2f. <g?7H4 
10a. 210b)2l ojc+^ofl ^->M°fl «flo1^: Htfl^J (100)21 uf^ofl :g**5)i- 

#iflolH (230a. 230b) # =7-%^. 

2.°]^ ^^(410)-&. S^^(400)ofl Sf^Sjol ^t^^lJl: 2^?* (400)£- ^o]a 
^(410)^1 >£»E}Jf 3! ^^^f 7f #tflolE(220a. 220b) ?j£l Ajol^ d}^ #3]o| 

(230a. 230b) #21 A}o)c$ Zj-Zf ;*] 5] S s. j= 7^71^1 (200a. 200b) #21 TjZ^ 
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£ ^gofl ^71^1 (200a. 200b)S4 2<2J#(400)SJ 91 ^^^r 

!E*h eilol^ »t|?JU00)£ 52^(400)^ G&o] ^2.3. i^sli^ 
°J*H400)<N rfl-§-Sj^ ^.^^ «m^ofl ^oj 7^^(120)7} <g>8£lJl. 

^^(5oo)^ sa^ ^ ife- ^]^# 7^ ^ <a^- 5i 

^ (400) ^ ^c42} Bflo]^ ntfloj ( l00 ) o| ^^ofl °lnfl. 

^(120)3 5i^^(400)£| ^4H1 life} ^^^cf. 

1 7j7|Sfl (200a)^ *] 2 **7| *fl (200b) A>o|£ oj^Sj^ 2^^(400) 
«flo|^ ^£11^ (100)5] ofl ^tJ-Sl-b 3.^^ (500)oil ^^5]cH 
*S WiSSJ o]§o| n*^. £ ^oi] *}£.S]^ 2^^(400)€- 

§>7fl SlTlU 7471 afl (200a. 200b)7f *h«*Hr 7^ °] 37]t4 
£35jDle}i ^^fi^S] ^^5|7| OfMe>H^. 7471*1 (200a. 200b) ^ 

Ac) ^*>7J oH-mTfl ^C}. 

i^L «fl°l^ (100) -g-. ^1^-^(300) oil S]*>°1 ^aflS|ciS}H. Uj.fil 

#3 ^71 -S-S-o) 7Hr*}£S *M o]#°] A£ 7 flZjL« (110 ) 7 > 

3^3^. Bflol^ H2fl°d(100)ofl *g jfl^Jf <no)7> ^Sl*] o>q*^r «fl°l 
(100) ^ ^JflX|7li^ l^*Jb ^§^(300)oj ^l#*>7fl SI 

Bflol^ ^«floj (100) oi vflu oj^ol =]°S. ^1^^(300)^ *jTr*} ^ 

oil 2l*> ^^9J t}7] no\^ H^°J(ioo)°4 LflJf -g-7]<tf£] 

>?fl ^1^. £ 2ofl ^A]oflfif ^ol nflol>: ntfloj doojofl 7fl^ 
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Y W <>>M*kES. *!^=M300)£ #^2l 7^*><H| °)*Y 

1? + SMI 

5. 3a°l] iA)^ H>^ ^°J. Uflol-A; Hifl^(100)ofl S^%(400)2f 7^7) *]| (200a. 
0b)7f ^#33. 5^^(400)£1 ^1 l ^£1Io]e (230a) K ^1 

#y]o]H (230b)£] Aj^ QjjH Hflo]^ nefloj(ioo)^ 7^ ?H^Jf (120) # 
o| St>. *fl 1 «M| w^flojE (230a) ^ ^1 2 i>}# #^1) 0 1B 

30b)^ HiM^ Hefl?3(100)ol| J)^ ^^S]^ o]=.o| #7^>7j°> 

3^^(400)^ Hflo]^ H^l^ (100)3} ^^^o] o| = ^] ofq*}o S 

o\^c% oXo\ Hflo]^ «efloj(100)3f^ yj^o] ^v}^ ofM^TflSJt^. 
5. 3b^ £ 2ofl sj ^5.oic|. 

£ 3bofl £A]S) ^o] ^. ^^ofl ^-§-5]^ J2^^7fl (500)^-. »\)o)± 

£11 (100) £1 7^ 7ti^fa* fll^S]^ «J^-ofl #^?-(510)7* *g^t}. ojofl 

^^(510)^ S^^(400)S1 #£3* ^i^h -*f*H1 51^(400) 3*°J 

3*> S*J# ^^(520)7> ^Ti^^s tg^c*. 

& ^ofl i^Jf^j (500)^- (510) 7f ^^_°^*]. *!^-#(300) 

°J*> Hflo]^ ttifloj (100) °1 iflif ^ "JXj^ ^ «i# 

M^h ^°d^(400)2} l#S]^r (520)3 ^>go] . 
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# «m(400)£ JL^^A (500) 5} 3 ^ofl 3 7fl <3^# ^ o\m\Ji ^J§§ # 

£ 3aofl £Al^ 3^^(400) 5{ 7}7l*fl(200a. 200b) 7\ *\<>\± = 

5. 3boll J^^HSOOm ^S]^. i 3cofl ujfij ^o] 2 ^ 

(400)3* 1 fs\^ #*flo]e (230a) 5.' *i] 2 *W (230b) <*l <2J^7> 

10) § S*M !n*«ct. 

£ ^x|o|loil/^. 3a^^(400)o] it} ^-^-^Tf) ^ o^s ^ 

<y^(400) «}* ^ofloj- IL^^-A (500) 7f ^^SJJI SM^}. ^#(400)2} Jl^-Sf 
(500)7J°] S3 «j^£r o|ofl *>^5l^ oH^ a ^ sm. 

i 3d^ 5. 3coj] £^ A-A>j# ^ ^j^*J ^£0]c^. 

£ 3dofl V\S\ ^o|. lo|A (410)o] ^*}S]oi5U*r 5^^(400)^- *fl 

7+7| Afl (200a) t-* *1 2 7*7] *fl (200b) ofl ^^5)7) o}M*H=. #Efl# *7|e>£J* Jl^ 
^(500)iZf 

n^M. £ ^*>fl 3t> 7}o]£ ^cf# ^«l*Rr >S€% 

^ . >*t*S>C|B}£. S^^(400)o] ^^S|<H 7*71*1 (200a. 200b) ofl ^ Asj^- 

HM^ (100)3 T^ofl^ *^o.S ##5j^f «flol^ l-7l(130)7> 

^Sl^tfl. #71(130)7} $>8^°^*i 7^ 7lRJf(120)4r 3^37) 
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o|o|| tt^S} 3°J*H400)£ 3 ^l^-ol 7\^t\A 5)3. 2 §^ (300) 2- 3#2jo] 

^# ^ °An 

^ 5. 3e<>« £A]S] B-B ^ ^£0|tf. 

3^^(400)0}) oj7>S]^ 3# $\*\o\ a«J#(400)ofl 3?J 

3 Til o^ ^ -T- . 5: 3e 51 S. 3fofl ^o) ^Qj# 

00)5] <$ ^ofl ^ol^ S ^(410)# ^ &c}. 

3^(400)51 °J A^ofl j£o] (410)o] ^t^£r ^ J r. 3°J?H400)£- 

$}*H1 ^# °J^(402)ol ^^3. ^.ol^S^ (410) 3 

# (400) 2} U^ofl S}^^o] ^^51 (402)1- 5.^^(400)51 HVtfl 

^^.2.^ ^oR> 3 5^£l<H ^3^. olnfl. Jiol^oj (410)51 ^ 

3^^(400)51 ^A^ofl^ 3?J# (400)3 <£ ^ * 3 3 3^5. J£o]^ 
%J (410)2) ^ §^*VX| ^->qsl°S. ^7M1(200)^^-E1 ^351^ T^r 

Lol>;3^ (410)01) ^ofl Sj^foj 3^^(400)ofl o] 7 ^- *J ^ ^3 

£ 3g^ 3°J#51 ^oll 3^ Ao]>: S oj^ iol^ojol ZfZj ^ 

51^ £*l*}3. i 3h^ 5. 3g°fl C-C >j# ^ ^^*V ^^5iom. 
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i 3s 3? i 3hofl SlM% u}£} ^ol. (400)51 ^o\] ^^5}^ 5L0|>i 

^(410)o| 2}*} £Z\S]<>\ ^#3^ io|^5^(410)€- 3^(400)5} ^ 

5}^Sl<H ^#S]*r 3^ &o\±3.<*} (412)3}. 3^^(400)2] ^ #ofl 5}^£l<H 
io)>,^(414)S 

X*>. a^€(400)€- -3^^(402)11}. aj;g 

(402) # £°fl W io}>; 2 ^(412)3} A<>l>:a^(414)# 21 S3 .2.3. °j^o}^ <3 
^(404)# ^7}5L 

°J^£-(402)^ -S-ofl ^.01^3^(412)2} ^ £ S *J (414) # 9j 

>M?l£r ^ ^2(404) 33 ^.ol^s^ (412)3} ^ol^^Qj (414) °fl ^^Sj 

H«1S 3-§-€c}. Stf. 33 ^.01^:2^ (412)2} ^ AoJ^3^(414)^ £3*1 
^ u cMl£- -§-3 9! tf 1 ^ 33 32.°l:£a%i (412)3} ^ iol^ S ^(414)7}5} 

1^ *#ol 7}^*}^ C}^ ^tf^olS}^ o|£} 7}*J «^o^ ^«ol 7}^}C}. 

£ 3i^r 3^2} ^^o}) 3°1 AOI^QJH} *£ j£o]>^<yo| Z}Z| ^ 

si s. ^gofl 51*} ^nlTisj cf^iolc}. 

i 3iofl «}*} ^ol iol^3^ (412)3} iol^a^ (414)ol 3 

^ (400) 5] 3133} -^ofl ZfZ} ^S}«3, t£Ol>; 3^ (410)51 cf^o] £ 3dofl 5. 
?j ^»}^ ^Sl^ofl nl*}o| ZHflS #7}S]J1. oloj] n}E} ja^**(400)# #^,2.3. o| 
*l?l£r ?J <^1 ^7}s|c}. 
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i«h i$J2H400)ofl l^S]^- J£°l£S°J (410)3 ^-£7} ^SjcjSji. no\^ 
E«J]°J (lOO)ofl ^^S]^ ^7|afl(200) *!#?*(300)2] ^ ^#^£^r 5. 2a 

£ 2bofl ^<gv\?H -iS-Tl^tf. 

5E. 4^- £ ^ofl :*S|H 2 ^>M°11SJ £Sfl A}X|io|ch 

*l 2 *U1°ll^ £ #30101 .^oj ^«|^ >:n|5H' 

Jl^^-7S(500')# *t«^l*l *MoflS4. *H 1 4]A|oflofl 3-§-5]4r ^71^1 (200) 3! 
^#(400). 3L%*^ (500) **o|7> 9Xh 7471^1(200') % 3. 

#(400*). i ; S^^(500 , )7^ ^-§-^C}. 

2 ^71^(200')^ ^tfl <g # <M ^ # <3^74<*| (210 ) 

^^2f *f^o}) #^1o1e (220* )S| #^)ole (230")7> 

^S]^ ^flS|o|. ^ #iflolE (220')«2f #ifloie (230')^ ^ 

Sth 3# a«JSH400')£ 7471 >fl (200 ')?JSJ 7K2J ^ ojojs| £ 

^*iJ5>:£. ^-8£]dJ. ^ 3*1(410') € 5l«J?*(400') #o|) fif^sl 

^ ^3*4- °W. 2^^(400')^- A©) -±5a<aj (410 ) 3 31 cK+ 

7j #eflolB(220 , )7j5j ^o|fi} e>A s^o] e (230') 7JS] A>o)ofl 2} 

^Tl^li^ **7l*fl (200 ) y\3\ TjZj Afojs. olojsjcf. 

n**M. 2 ^AlofloJl 7^ ^s* 7fl^(120')^ ^ S9J^(400') 

ste ^°1 7^.2.3. i# 7H5-5>5i=r n^fl 3#°iiL JZ^^-^fl 
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OO'JS] 3# ^*^(510') 5! ^ ^^(520') <3>M ^cfl 

4| 2 41 ^Hl oil y$S^r Jl3*M(S00)£r *1 1 ^Ajoflofl *j-§-Sl^ JH^if 

(500)5} nla»>aa m. fl<H>H D J ^o| 7 f 5U# $ g| 

mjo|>; ntfloj (ioo)o() ^#(400 )2* ^7|^l(200 , )7j ^tfSj^. ^ 

£«J*H400 ) 5l *}4 ^^]5| #«flolE (230 )51 7^ ^7} BfloJ 

H£fl°J (100)51 7^ 7fl^Jf (120*)^ 0|nfl . $ 

^flolB(230')^ uflol^ Hflloj(100)ofl JL^ ^*}=1°^ »J<£j2_^5j oj^o) 

k7\t\7\*y. 3^^(400')^ n<>]^ H?41?I (100)31} ^l^^oj o} 

^ ol^ofl HiJo|^: H^^(100)3}51 Tj^o) ^fi\7\ o\ 

•Ml 

*fl 1 ^I<>fl5} n^7}7^^ 4| 2 ^Xjoflofl ^-§-5]^- sga^ Jl^^^fl (500*) ^X) 
3 3# 7fl^(120')S* cfl^-Hl^ ^-^ofl »?(510')7t <§^5lDl. 

^{400')51 cfl-i-51^ ^ofl^ g# ja<y# ^^(520 )7} -?f*l^c}. 
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°l*fl. ^ ^ (120*)^ 2<ll2H400')o| *g#.o^ 

HS. ^ #£^(510')°+ 5?J# 3^(520 ) <3>M ^<$a.5. ^ 

£ 5aofl 5t*l€ ja^UOO") gj 7^71*1 (200 ' ) 7> H^l 

(100)5) T^ofl. i 5 boll Jl^^(500')7t 5L 5 c of] 5.^1^ 

>o| ^o] Jgsf #e|]olH (230')^ Qj«. 7 > 3*^(510") 5 <2J 

£ 3^^(400*)^- ^ ^^) 7 > JZ^^ (500 ')o|] 

°S i#S|7l o>M*^. 

a. ^Xlofloll^^, 5^^(400') 2] *^ ^ *\X]]o\) ^ JZ^-^^fl (500') 

^WJL a««(400-)3j JI^TfltSOO')^ 3tf ^tJ S? ^ 

^ oH ow*U ct^*»n ^ $m. 

5. 5dofl ^o| iol^ S oJ (410 -)o| ^OT<H5Ui. ^31 ^oj^ 

00')^. ^7]^] (200') oil 3^=1*1 o}M^}^ ^EflS o^^^S SgSj i^^-Tfi 

00')ol] :g^S|H3. 7*71*1] (200') ofl 3^£r ^7} «H8*M o>q *>c} . 

S*h *1 2 ^Aloflofl ^-§-5)^ S°J^(400')1-^ 741 1 ^Uloflofl ^-g-Sl^- 

oj^(400)^ ^E) ?i\*m°5L ^ 7\**YB.3.. 
(500')S] iiji^ol tf^ S^IS^. 
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❖ o\S\ Qo] Jl^^(500 )ofl ^§o] ^ 

Si "I. ^?^£S2| >y^o] 5^^(400 )^ JL^zfl (500') 

£ 5ffe 2*J#2J *3<Hl 33 

S. Sfofl n}£} ^o| 32} S^^(400 )ofl£ ^oil 5Lo|^ S 

(410')o| ^t^sjS^ 4* 5U^- 

a^^(400')£] 3^2} ^ofl iol-i^Qj (410 )ol :£tf£)^r ^^r. 

3e tfl^l 5. 3»ofl H}2} ^o| £<ys^(400)ofl Mo|iS^ (410)0] ^*fs]^ =f- 

*t ^<£*M *<JS|»S. o] ofl flit! 

M. S^^(400')ol xi^c^s. Ofl°l^ H*!)^ (100)2] U)Jf?ra 

<8## oW^nj, al^JMHSOO 1 )^ #StMS10)(£ 5e #^)7> ^ 

3*1 ofMe>i^ £ 5fofl iAjSl «><2f ^Oj ^£ OJ^ 

£ 5 8 ^ i<y# 7>ois^^o] i ^if^o S ^-g-Sl^- 

Ofl iAl=) U>S* ^Ol Hj)o|^ n £l )OJ (100) oj >£Ct«S} *>^Jffe 7H«^5]i^ ^5] 
. ja?J#(400')S] fc>c* oj ^ofl ^If.%(300)o1 ^^S]<H >, 
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